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MllK A 62 C 
CnocoG ocjiaSjiCHHH noroKa 3HeprHH b BHiie CBcra, 
Tenjia h KOHeeKTMSHbix rasoBwx nojOKOB wM.ycMaHOBa 

H yCTpOMCTBO K Jia4)eTHOMY CTBOJIY H/IH C03IiaHH5J 

saiuHTHoro 3KpaHa ot noroKa 3HeprHH b BHiie CBera. 

M3o6peTeHHe othocmtch k npoTHBono>KapHOH xexHHKe, h mo^ct 6biTb HcnoJibSOBano iiJifl 
aauiHTbi oSopyaoBaHH^i h niojxePi npH yymeHHH no>KapoB, pasiiejieHHfl oG'beMa 3/iaHHH naseMHbix h 
noiiseMHbix coopy>KeHHH m annapaToe Ha npoTHBono^apHbie otcckh, sauiMTbi ot o6pyiueHHfl 
noTOJiOHHbix nepeKpbiTHH h jioKajiHsauHH pacnpocxpaHeHHfl 4)poHTa ropeHHA npH KpynHWX 
no)Kapax, BJieKyiuHX 3KOJiorHMecKne 6ejacTBHH. 

HaH6ojiee 6jih3khm no TexHHHecKofi cyuiHOCTH k npe/uiaracMOMy cnoco6y 5iBJi«eTCfl 
cnoco6 co3;iaHH5i npoTHBono>KapHOH 3aBecbi, BKJiioMaioijjHH (J)opMHpoBaHHe h ycraHOBKy 
BcpTHKaJibHOH 3amHTbi. SauuHTHyio 3aBecy (})opMHpyK)T nyreM ycraHOBKH MexajiHHecKHx cctok b 
BHiie jXByx napajiJiejibHbix njiocKOCTefi m nojaaHH b MOKceroHHoe npocTpaHCTBO oxJiaHcaaioiuero 
arcHTa. B KanecTBC oxjia^ziaioinero arcHxa HcnojibsyiOT ao^y, hjih Bony c nosepxHocTHo- 
^ aKTHBHbiM BemecTBOM HJIH B03iiyujHo-MexaHHMecKyK) HHH XHMHHecKyio neny [I]. 

He;iocTaTKOM H3BecTHoro cnoco6a aBJiHexca to, hto co3jiaHHe TOJibKO oahoh nojiocbi 
^^iaiixHTbi, B KOTopyio noziaioT TOJibKO o^uhh h3 BHZlOB oxjia>KaaK)iueH >kh;ikocth. He o6ecneHHBaeT 
aScojiiOTHyK) 6e3onacHOCTb h 3(})(J)eKTHBH0CTb jiaHHoro cnocoGa. 

M3BecTHO npHcnocoGjieHHc k no)KapHOMy cTBOJiy jinsi co3AaHH5i 3amHTHoro 3KpaHa ot 
TenjioBOH pajanauHH [2], co;iep>Kaiuee nacaaoK c ysJioM pacnbiJieHHs, pacnoJio^eHHbiM na 
Kopnyce. y3eji pacnbiJieHWfl BbinojiHen a bujxc V- oGpasHoro pacccKaTCJifl CTpyn h jXByx BsaHMHO 
napaJiJiejibHbix HanpaBJi«K)mHx njiacxHH, cHa6>KeH MexaHH3MOM peryjinpoaaHH^ yrjia MOK^y 
njTocKOCT5iMH V- o5pa3Horo pacceKaxejiJi CTpyn h coejiHHeH nacajiKOM. Boiia, nojiaaaeMaii uojx 
riasjieHHeM nepes KOHyc CTBona h nacajioK, nonaiiafl a yseji pacnbiJieHHK. HSMCHfleT HanpaBJicHHe 
/iBM>KeHHfl, pacTCKacTCJ! no njiocKOCTH njiacTHH, (J)opMHpyeTCH B iiae tohkmc njIcHKH, 
pa3AejieHHbie B03iiyujH0H npocjiOHKOH. 

He^iocTaTKOM 3Toro npHcnocoGjieHMn aajifleTCJi to, hto jijia coxpaHCHHS ycTOHHHBoro 
ynacTKa hjichok neoGxoiiHM onpene/ienHbiH cKopocTHOH Hanop Bonbi, a oh npaicTHHecKH nacTO 
MeH5ieTC5i, HTO 3aTpyiiHHeT ero peryjinpoBaHne. nojio>KeHHe no^KapHoro cTBOJia He H3MeHaeTCfl, 
HTO TaK^e 5iBJifleTca HCKenaTejibHbiM (j)aKTopoM. 

HaH6ojiee 6jih3khm no TexHHHecKofi cyuiHOCTM k npe;iJiaraeMOMy ycTpoHCTsy HBJifleTCfl 
npHcnoco6jieHHe k no^apnoMy CTBOJiy ziJia co3jiaHHfl sauuHTHoro 3KpaHa ot tchjioboh pa^iHauHH, 
^^coiiep>KameM HacaziOK h y3eji pacnbiJieHH«, coe/iHHeHHbiH c KopnycoM cTBOJia, yseji pacnbiJieHH5i 
^^3£L3MemeH na onope h BbinojiHen a BHjoie Kapxaca h3 coo6maiomHXca McyKjiy , co6oh Tpy6, 
pacnojioHceHHbix a BepTHKajibHbix h ropnsoHTajibHbix njiocKocTflx, npHHCM na 6okoboh 
noaepxHOCTH Tpy6 BbinojineHbi oTaepcTHs, a a uenTpajibHofi nacTH xapxaca - npocM juin 
o6ecneHeHH« bo3mo)khocth nepeMemennfl no^apHoro cTBOJia no aepTHKajiH. Flpn 3T0M no o6eHM 
CTopoHaM Kapxaca c 3a3opoM 3aKpenjieHbi MeTajiJinnecKHe cctkh, a hh^kh^a nacTb cHaG^ena 
pojiHxaMH AJiH nepeMemeHHH xapxaca no onope. KpoMe Toro, onopa cnaG^xeHa ziyroo6pa3HOH 
HanpaajiflMDuieH nnsi nepeMemeHHa pojihkob [3]. 

HejiocTaTKOM 3Toro npHcnoco6jieHH5! flajiseTCfl to, hto aoiia h3 OTaepcTHH Gokobmx 
noBepxHOCTCH Tpy6, h3 xoTopbix BbinojiHeH xapxac 3amHTHoro npHcnoco6jieHHfl, abiTexaeT a anjie 
TOHKHX CTpyfi npH Bcex cymecTByjoujHX Hanopax ao;ibi a jia4)eTHbix CTBOJiax, hto ne npnaojaMT k 
o6pa3oaaHH}o cnjioiuHoro ao^iHoro 3KpaHa. Pa36pbi3rHaaHHe ^e ao;ibi sjiecb npoHcxoiiHT TOJibKO 
a MecTax coyjiapeHHa CTpyfi c MeTajijiHHecKHMH KOHCTpyKUMSMH Kapxaca h a MCCTax coyiiapeHHfl 
c orpa^ziaJomeH ceTKOH. 

HeiiocTaTKOM ziaHHoro npHcnoco6jieHH5! flajiHCTCfl TaK>Ke to, hto noaopoTbi 3auxHTHoro 
3KpaHa a ropH30HTajibHOH hjiockocth momcho ocymecTBHTb, TOJibKO B3>iaii]HCb o6eHMH pyxaMH 3a 
pyHKH, npHKpenjieHHbie k Kapxacy. Flpn 3tom ocTaauiHHCfl cBo6o/iHbiM na^ejuhm ctboji noii 
/leHCTBHeM peaxTHBHOH CHJibi, HCTexaiomeH h3 CTBOJia CTpyw aoiibi nanHHaeT /laHraTbca 
npoH3aojibHbiM o6pa30M anyTpH npoeMa xapxaca a aepTHKajibHOw hjiockocth, hto mo^ct 



npHBecTM K HOKejiaxejibHbiM nocjieziCTBHSM. 

3aziaMeH HsoSpereHHH HBii«eTC5i pa3pa6oTKa cnoco5a ocjia5jieHHM noTOKa 3HeprHH b bmzic 
cBCTa, lenjia h KOHBCKTHBHbix raaoBbix hotokob c noBbiujenHOH 3(j)(J)eKTHBHocTbM3 H pa3pa6oTKa 
ycTpoiiCTBa k jia(|)eTHOMy ctbojiv ii.n« co3j[iaHH« 3aixnn"Horo 3KpaHa ot Ten.aoBOH paiiHauHH c 

riocTaBJieHHafl saziana peiuaeTCH tcm, hto b cnoco6e ocjiaGueHMa noroKa SHeprHH b bhac 

CBCTa, TenJia H KOHBCKTHBHblX ra30BbTX nOTOKOB, BKJllOMaK^meM C03JiaHHe 3aBeCbI H3 

oxjia^KjiaKDiueH ^hwocth nyrcM nojxemn nocjie^HeH b npocipaHCTBo. o6pa30BaHHoe, no KpafiHefl 
Mepe, ziByMH noBcpxHocTflMH, saeecy cosiiaiOT nyrcM peryjiMpycMoro pacuiHpeHHfl noeepxHOCTH 
KOHTaKTa oxjia^iiaiomero pearcHTa c TcnjioebiM hjih CBexoBbiM hotokom, HanpHMcp, 
peryjiHpycMbiMH pasGpbisrMBaHHCM, pacnbiJieHHeM >kh;ikocth a^KeKUHCH cxcarbiM ra30M hjih 
6ap5oTa>KeM. 

ripH o6pa30BaHHH 6ojibiiie mcm, omoPi sasecbi, wcnojibsyioT K0M5HHHpoBaHHyK) uojxemy 
oxjiBHcaaiomeH 5kh;ikocth. 

rio MeHbuiefi Mepe, o>aHy H3 3aBec cosziaiOT nyrcM pacnbiJieHH^i >khwocth, a 
nocjicAyioiuHe - noziaHeH B03iiyiiJH0-MexaHHHecK0H hjih xhmhhcckoh nenbi. 

riocTaBJieHHaji Baaana peujaercfl TaK^e h tcm, hto b ycTpoHCTse k jia(|)eTHOMy CTBOJiy jxnsi 
co3AaHHfl 3amHTHoro 3KpaHa, BKjiioHaioiueM nacanoK, y3eji pacnbiJieHH5!, pasMCiuenHbiH na onope, 
^coeAHHCHHbiH c KopnycoM cTBOJia H BbinojiHeHHbiM b BM^xe Kapxaca h3 coo6maK)mHxc>! MOKjiy 

CO6OH XpyS C OTBCpCTHflMH, paSMemCHHblX B BCpTHKaJlbHOH H rOpH30HTanbHOH nJlOCKOCTHX, 

npocM BbinojiHeHHbiH B ucHxpajibHOH HacTH KapKaca, b KOXopoM pa3MeiizeH Jia(|)eTHbiH ctboji, h 
ccTKH, pa3MemeHHbie c sasopoM no o6eHM CToponaM Kapnaca, b otbcpcthhx Tpy6 Kapnaca 

yCTaHOBJlCHbl (j)OpcyHKH. 

CcTKH KapKaca BbinonneHbi h3 MaTcpHajioe, noJiynenHbix mctojiom nopoiuKOBOH 
MCTaJiJiyprHH. 

CexKH BbinojiHCHbi H3 njiacTMaccbi. Cctkm BbinojineHbi H3 mczih. 

CCTKM BbinOJIHCHbl H3 JiaTyHH. CCTKH BbinOJIHeHbl H3 »CeJie3a (CTaJlH). 

CcTKH BbinojiHCHbi H3 MaxepHajia, noKpbiToro MeTanjiMHCCKOH njicHKOH. 

CcTKH BbinojiHCHbi H3 ouHHKOBaHHoro 5Kejie3a. 

CcTKH BbinojineHbi h3 npoBonoKH iiHaMeTpoM OJ - 3,0 mm. 

Pa3Mep HMCHKH CCTKH paBCH 0,1- 3,0 MM. 

3a3op MQTKjxy KapnacoM h cctkoh paBcn 1 - 200 mm. 

J3,HaMeTp npoBOJioKH, MaTepHaJi npoBOjiOKH, pa3Mep flHCHKH BHeuineH cctkh, a TaKMce 
caMa cexKa (nJieTCHHafl hjih nep4)opHpoBaHHaa) HAeHTHHHbi cooTBexcTByioiuHM xapaKTcpncTHKaM 
|BHyTpeHHeH cctkh. 

W J^HaMCTp npobojioKH, MaTepwaji npoBOJiOKH, pa3Mep ahchkh BHemneH cctkh, a raKHce 

caMa ccTKa (njiereHHaa hjih nep(|)opHpoBaHHafl) OTJiHHHaa ot cooTBCTCTByiomHX xapaKTcpncTHK 
BHyrpeHHCH cctkh, nanpHMcp: pa3Mepbi flneHKH h jxuaMcrp npoBOJioKH BHeuiHeH cctkh Moryx 
npeBbiLuaxb pa3Mep khchkh h ^naMCTp npoBOJiOKH BHyrpeHHen cctkh. 

KapKac BbinoJiHCH c nepeiiHCH h 6oKOBbix nacTHX ot jia4)eTHoro cTsojia. 

KapKac BbinojiHCH no nepHMCxpy ox jia4)exHoro cxBOJia, BKJnoHa^i, npH Heo6xo;iHMocTH, 
noji H noTOJioK. 

Onopa c KopnycoM cxBOJia pasMemena na njiax(t)opMe, Koxopa^ cnaG^eHa KOJiecaMH, 
YcxpoHcxBo cHa6>KeHO npHBojioM, pa3McmcHHbiM na njiaT(|)opMe. FlpHBO^i BbinojincH 

MexaHHHCCKHM HJIH FHjipaBJIHHeCKHM HJIH B BHJIC /IBHraTCJlfl BHyTpCHHCrO CFOpaHHfl HJIH 
aJlCKTpH HCCKOrO. 

CyunHOCTb H3o6peTCHHa 3aKJiK>HaeTC« b xom, hxo pa35pbi3rHBaeMaH cxpya 5kh;ikocxh 
cocxoHX H3 noTOKa oxjicnbHO JiexflLUHx Kanejib, zijia noJiyMCHHA Koxopbix npHMCHfljoxcfl 
cneuHaJibHbie pacnbiJiHxcjiH - (J)opcyHKH [4]. PacnbiJiCHHaa crpyn 5kh;ikocxh xapaKxepH3yexcfl 
jiHcnepcHOCXbio, pa3MepoM Kancjib, hx pacnpeiiejieHHCM no cchchhio cxpyn, yrjiOM KonycHocTH 
cxpyn, j[iajibHo6oHHOCXbio, bcjihmhhoh nanopa nepe/i 4)opcyHKOH h pacxoAOM ^h^ikocxh. B 
npaKXHKc HawGojibuiee pacnpocxpancHHe noJiywHJiH ueHxpo6e>KHbiH, nncBMaxHHCCKHH h 
McxaHMHCcKHH cnoco6bi pacnbiJicHHK. 
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*C no CHHCM Hanopa nepe/i (jDopcyHKOH cpejJ^ ^uaMerp KanjiH vMeHbujaeTCH. 
rioKapHbie Hacocbi co3jaaHDT Hanop b 1,2 MFla h Ha npaKTHKe cpe^iHHM iiHaMeTp Kanejib 
Ha pacnbiJiHBaiouiHx cxBOJiax cocTaejiseT okojio 400-500 MWKpoH. Ha ycTaHOBKax BbicoKoro 

naB.neHH^! nepenan naBJieHH5i Ha (})opcyHKax mokct /lOCTHraxb 15 MFla, iipw 3tom iiHaMerp Kanejib 

COCTaB.riflCT OKOJIO 5-10 MHKpOH. Pa35pbI3rH BaCM bJC C nOMOUJbJO (|)OpCyHOK Kan.nH yKHZlKOCTH. 

- : --^ ':-'-•-::!'•■ ' i:- - i * ■ • i " - ^- •'■r • . — v 

npH COnpHKOCHOBCHHH v HHMh. ^il O v C ii Ji li bar i C>: npH > MCU' '.oiO. H'xk. Khfij.I'i /K h/jrOCl H . 

oSjiaaajomHe oojibuioH KMHeTMHecKOH 3HeprHeM, ycnesaioT MHoroKpaTHo oTpa)KaTbc« b 
npocTpancTBe ot noBepxHOCTeH. no;i5op BH/ia noBepxHOCTeH h mx MaTepHana. nanpMMep, 
BbinoJiHeHHe noBepxHOCTefi b BHiie cctok, Bbi6op hx xapaKxepHCTHK, paaMepa flHCHKH, iiHaMcrpa h 
MarepHajia npoBOJioKH h T.n., npoHSBOjouiTCfl xaKHM o6pa30M, hto, no KpaHHefi Mcpe, Ha 
BHyrpeHHeM noBepxHOcxH, pacnojiOKeHHofi co CTopoHbi onepajopa H3-3a chji noBepxHOCTHoro 
HaTH^KCHHa iioji^na o6pa30BbiBaTbCfl njicHKa H3 HcnojibayeMOH 5kh;ikocth, KOHCHCTeHUMH 
KOTopoH noiuiep^MBaeTCfl iiHHaMHHecKHM paBHOBecHCM MeTKjxy npoueccoM HcnapeHMs npH 
norjiomeHHH njicHKH TenjiOBOfi 3HeprHH h npoueccoM nocTO^HHOM hoothtkh caMofi hjichkh 
coyziapfiiomMMMCfl c hch KanjiHMH pa35pbi3rHBaeMOH ^h/ikocth. 

TaKHM 06pa30M, MO^HO roaopHTb, HTO, B OCHOBHOM, B MOKnOBepXHOCTHOM 

npocTpancTBC o6pa30BbiBaeTCH cnnoaiHa^i napoKanejibHOB03jiyuiHa5! cpejia. MH(J)paKpacHoe, 
cBCTOBoe HSJiyneHHe h KOHBeKTHBHbie raaoBbie noxoKH ot no>Kapa 5y;iyT HacTHHHO OTpa^arbca or 
^^OBepxHOCTCH, B HacTHOCTH OT CCTOK, OT co3AaHHOH njicHKH, OT napoKanejibHOB03AyuiHOM cpejibi, 
MacTHMHO norjiomaTbCfl cosjiaioineHCfl napoKanejibH0B03jiyiiJHOH cpe;iOH h ynocHTbC^ b 
HanpaBJieHHM nepneniiHKyjiHpHOM ^xbh^chhio TcnjiOBOH pa/iHauHH ot no>Kapa. 

Ohcbhaho, HTO ocyiuecTBJiaeMbiii nojio6HbiH chm6m03 npoueccoB OTpaxcenHfl m 
norjiomeHHH na^aiomero sHepreTHHecKoro hotokb o5jiaaaeT yHHKaJibHOH ocoGeHHOCTbio: 
3(J)(J)eKTHBHocTb Tenjio3amHTHbix cbohctb HacTOfliuero ycTpoHCTBa BoapacTacT c BospacTaHHeM 
3HaHeHH>! nanaioinero aHepreTHMCCKoro noTOKa. 

PacnbiJiCHHe ^chjikocth c noMouibio ycTanoBOK BbicoKoro ^laBjiCHHa b MCJiKoziHcnepcHoe 
cocTOiiHHe c ;iHaMeTpoM Kanejib, cpasHMMbiM c AJiHHaMH bojih TenJiOBoro nsnyMeHHJi no>Kapa 

(OKOJlO 1,5- 7 MMKpOH), TaK^KC 6yjX^T Cn0C06CTB0BaTb yBeJlMHCHHlO 3(t)(|)eKTHBHOCTH 

TenjiosaiiiHTHbix cbohctb noiioGHbix ycTpoHCTB. B 3tom cjiynae no saKOHaM reoMCTpHHecKOH 
OHTHKH onTHManbHa^ MCJiKOOTcnepcHOCTb Kanejib jkhjikocth b HecKOJibKO pas ycHJiHBacT 
npoueccbi paccesHMH TenjioBoro HSJiyneHMM [5]. 

Heo5xo/iHMOCTb peryjinpoBaHMH M - KOjiHHecTBa oxjia^Knaioiiiero arcHTa, noaaBacMoro a 
npocTpaHCTBO MeTKjxy rbymh orpa^aaioiuHMH noBepxHOCTSMH, b KanecTBC KOTopbix mo>kho 
Hcnojib30BaTb MCTajiJiOTKaHb, cTCKJiOTKaHb HJiH /ipyrHC MaTepHaribi, oGycjioBJieHO CHJibHbiM 
^^a36pocoM 3HaHeHHH TcojiOBbix noTOKOB W, cymecTByioinHX npw peajibHbix no>Kapax - ot 0 ;io 
^ROO-250 kbt/m^. B to BpcMs, yTKe npH SHaneHHax W=3-4 kbt/m" TpeGycTCfl cneuHajibHaa 
sauiHTa nsin jihhhofo cocTasa. 

riycTb TcnjioBOH noTOK Wo nepneHjiHKyjiflpHO naaacT Ha nJiocKOCTb 3KpaHa, npH 3tom: 
. Wo= W,+ W2+ W3, 

rjxe: Wj- nacTb noTOKa Tcnjia, OTpanceHHoro ot aKpana: 
W2- HacTb noTOKa Tenna, npoiueAiuero nepes 3KpaH; 
W3-HacTb noTOKa Tenjia, norjiamacMoro oxJia>K;iaiomHM arewTOM aKpana. 

OhCBHAHO, HTO npH H3MeHeHHH M HaH60Jiee CHJIbHO MeHHCTCa W3. 

PaccMOTpHM rHnoTCTHHecKHH cjiynafi, Kor;ia Becb naziafOuiMH Ha 3KpaH TcnnoBOH hotok 
Wo norjiaiuacTCfl oxj]a>KziaiomHM arcHTOM, b KanecTse KOToporo B3flTa, b nacTHOcTH, Bo^a. 

riycTb 100 rpaMM BO^ibi pa36pbi3rHBaeTc» b mc^cctohhom npocTpancTBe 3KpaHa 
njiomaiibio 1 m^. OueHHM BejiHHHny W©, nojiaraa hto npouecc narpeBaHHA jio 100°C h 
napoo6pa30BaHHH npoxoiiHT b TCHCHHe 1 ceKyn/ibi. 

B 3TOM cjiynae: 

Qo=QH+Qn, 

file: Qo- oGinee ko/ihhcctbo Tcnjia; 

Q„ - CM(l2-t|) - Tcnjio, TpeGycMoe Ha HarpcBaHHe M=100 rpawM BOflbi, c y/iejibHOM 
TenjioeMKOCTbJO C= 4,2 Kji>K/Kr.rpaii, c TCMnepaTypoH t| = 0°C ^lo t2 =100®C. 
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Q„ = XM - Tenjiora napoo6pa30BaHHfl. 

X = 22.6 X 10"^ Kjx'>K/Kr ~ yAejibna^ xen/iora napoo6pa30BaHHfl boabi. 
Oo= 4.2 X 10"'ii>K/Kr -h 22,6 x 10''zi>k. 
Otmpthm. mto TeriJioTa napno6pa30BnHH« On 6o.nee. mcm b 5 pa3 npeBbiuiaer O... 

W(,= 268 kbt/m^. 

TaKoe 6ojibiuoe SHaneHHe Wo HaGjiiOiiaeTCfl b6jih3h KpynHbix no>KapoB Ha jiecocKJiaiiax. 

ripH ropeHHH ra30Bbix (|)OHTaHOB TenjioBbie noTOKH jiocTHraiOT sHaMenHfi 30-40 kbt/m". 

ripH co3AaHHH BOAHO-KanejibHOH 3aBecbi MaKCH.MaJibHoe oc;ia6jieHHe Wq jaocTHraerc^ npH 
yMCHbUjeHHH cpeziHero AHaMCTpa Kanejib ;io bcjihhhh cpaBHHMbix c ^ijimhoh sojiHbi renjioBoro 
H3JiyHeHH5i no>Kapa (nopfliiKa 5-10 MHKpoH) [6]. 

B 3TOM cjiynae 3KcnepHMeHTajibHO 6biJio nonyneHO ocjia6jieHHe Wo b 5-7 pa3. FIpHHeM 
T.K. cKopocTb Kanejib sojihi 6biJia nop»;iKa 10 m/c, npoueccbi napooGpzisoBaHMfl He bhccjih 
3aMeTHoro BKjia^a b norjiomcHHe xenjia. 

B cJiyMae HcnoJib30BaHHH ozihoh ceTHaroH 3aBecbi, oxjia>KZiaeMOH bojioh [7], ocJia6jieHHe 

Wo npOHCXOAMT TaK^KC B 4-5 pa3. 

B cjiynae HcnoJib30BaHHa iieyx ceTHaxbix 3aBec, pacnojiOMCCHHbix c 3a3opoM, npoHcxoAHT 
MHoroKpaTHoe OTpa>KeHHe Kanejib Bo^bi ot BHyrpeHHHx noBepxHOCTCH o6eHx cctok. FIpH 3tom, 
PbaMeaJiflCTCH cKopocxb KaneJib, caMH KanjiH npH coyziapeHHH c cexKaMH pacmenjiaioTca na eme 
5oJiee MCJiKHC, nacTb bozihoh Maccbi Kanejib HajiHoaex Ha cexKHj o6pa3y5i njieHKy, KaK Ha 
noBepxHOCXH npoBOJiOKH cexoK, xaK h, bo3mo>kho. Ha caMHx sMeHKax cexoK (b 3aBHCHMocxH ox 
pa3MepoB ^MefiKH). 3xh npoueccbi jxenaioT 3aMexHbiM pacxoziOBaHHe nocxynaioiaeH xenjiOBOM 
3HeprHH KaK na HarpesaHHe Kanejib h ojichok boaw, xax h na hx McnapeHHe. B cbok) OMcpejib 3xh 
5iBJieHMa. o6ycjioBJieHHbie HajiMMHCM ;iByx orpa>K;iaiomHX noBepxHocxefi, npHBOiiMX k yBejiMHCHHio 

npOUeCCOB paCCeflHHH H OXpa^KCHHH XenJlOBOrO H3JiyMeHH5I H KOHBCKXHBHblX xenjioBbix ooxokob - 

Wi, KaK ox caMHx cexoK, xaK h ox Bo^iHbix njicHOK, o6pa3yK)uxHxcfl Ha hhx, a xaK^e ox 
napoKanejibHOB03;iyiiiHOH cpe^bi, renepHpyeMOH b mc^kccxohhom npocxpancxBe. 

CncjxyQT xaK>Ke oxMexHXb o BM3yajibHOM Ha6nKD;iaeMOM Ha 3KcnepHMeHxe jibjichmh 

B3aHMOAeHCXBHH CBCXOBOrO H MK H3JiyHeHHH H KOHBCKXHBHblX XeOJlOBblX HOXOKOB C 

napoKanejibHOB03jiyiuHOH cpejiOH, o6pa3yK)meHC5i b Henocpe;icxBeHHOH 6jih3pcxh ox BHeiuHen 
noBepxHocxH samwxHoro 3KpaHa co cxopoHbi najiaiomero xennoBoro noxoKa. 

ripM coyziapeHMH Kanejib BOiibi c orpa>KiiaK)mMMH cexKaMH, KanjiM pacmenji5iK)xc>i na eme 
6ojiee MCJiKHe h nacxb hx pa36pbi3rHBaexcfl b o6jiacxb bhc Me^ccexoHHoro npocxpancxBa. fljia 
cjiyHaii (})poHxajibHOH ccxkh, pacnojiOKCHHOH co cxopoHbi no)Kapa, MejiKO/XHcnepcHbie 6pbi3rM. 

InpocKaKMBaiomeH CKB03b cexKy Bo;ibi h Hcnap«K)ina«C5i Bo;xa, o6pa30BbiBaK)x BH3yajibHo 
3aMexHyK) npocjiOHKy napoKanejibHOB03;iyiiiHOH cpe;ibi, npHJieraK>myK) k BHeuiHefi noBepxHocxH 
(j)poHxaJibHOH cexKH CO cxopoHbi no^Kapa. 

B3aHMo;ieHcxBHe na/iaiomHX na bhcuihiojo noBepxHocxb (J)poHxajibHOH ccxkh h 

OXpa^KaiOlUHXCH ox Hee KOHBCKXHBHblX nOXOKOB rOp^IHHX ra30B C 3XOH BHeiUHCM npOCJlOHKOH 

napoKanejibHOBOMyujHOH cpejibi npHBO^HX k BHsyanbHO Ha6jiioziaeMofl Hecxa5HjibHOH nyjibcauMH 
3XOH cpejibi H •'cxeKaHHK)" xennoBOH 3HeprHH B^iojib BHeiuHeH noBepxHOCXH ^^ponxajibHOH cexKH a 
HanpasjieHHHx nepnen^iMKyjiflpHbix BCKxopy najienHM noxoKa Wo. 

TaKHM o6pa30M, npejuiaracMbiH cnoco5 ocjiaSjieHHfl xenjioBbix hoxokob 
npHHUHHHaJibHbiM o6pa30M oxjiHMaexca ox panee H3BecxHbix. Oh KanecxBeKHbiM o5pa30M MCHflex 
cHxyauHK), Koraa npoueccbi norjiomcHH^ h HcnapewMH HaHHHaiox nrpaTb cymecxBeHHyio pojib b 
oc-aa6jieHHH xenjioBbix hoxokob. Kax noxasano b BbiujenpHBezieHHbix pacnexax, hmchho 3xh 
npoueccbi xeopexHnecKH cnoco6Hbi nojiHocxbio peuiHXb npo6jieMy sauiHXbi ox xenjiOBoro 
nopa^CHMH jia>Ke Ha caMbix KpynHbix no^apax. Cjiejiyex oxMexHXb, hxo b mnnoM cnoco6e 
BCJiHHHHbi W| H W2 B03pacxaK)x c yBCJiMHeHHCM Wq , x.c. HMCCx Mccxo caMoperyjiHpycMoe 
ocjiaGjicHHe naiiajomHX xenjioBbix hoxokob. B xo >Ke BpeMH, x.k. 3ziecb npoueccbi nornomcHH^ 
3HeprHH H HcnapeHH» cyiuecxBCHHO bjihaiox Ha cxenenb ocjia6jieHHfl Wo. ZlanHoe H3o5pexeHHe 
no3BOJi5iex ciiejiaxb 3xox npouecc HCKyccxBCHHO peryjiHpyeMbiM. 3xo peryjiHpoBaHHC 
npoM3BOjiHXC>! jim6o aBXOMaxMHCCKH - c noMOiubio nporpaMM 3BM, HH(})OpMaUMlO B KoxopyK) 
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BBOHflT OT n KOB Tcn/ioBoro H3JiyHeHHH. pacnoJilB^HHbix B samMiuacMOM o6T>eKTe, jihSo 

BpyMHVK). 3KCnepHMeHTaJlbHO 3T0 npOHSBOZlHJlOCb BKilKDHCHMeM (OTKJllOMeHHeM) naCTH (JiOpCVHOK, 

Hepe3 KOTopbie nojaaeTca BOiia b Me^ceroHHoe npocTpaHCTBO, hjih peryjiMpoBaHweM iiaBJieHH5i 

noziaBacMOH BO/ibi. h.hh ox.na>Kiia}oiJjero areHTa. .3to no3BO.n5ieT cyuiecxBeHHO 3KOHOiMHTb pacxoii 
BOUbi Ha co3j3aHHe H noiuiepvKaHHe napoKane.nbHOB03ZiyuJHOH cperibj npn npHeM.neMbix yc.noBH^x 

VBeJlHHeHHK) 3(J)(})eKTMBHOCTH TeHJlOSaUlHTHblX CBOHCTB JiaHHOrO yCTpOMCTBa, T.K. B 3TOM CJiyHBe 

Sy/ieT B03pacTaTb K034)4)nuHeHT nor;iomeHH5i najiaioiueH 3HeprMM napoKanejibHoeos/iyuiHOH 
cpeiiOM [8]. 

BbinojiHCHHe y3Jia pacnbiJieHH5! b BHue cHcreMbi cneuHajibHbiM o5pa30M 
pa3MemeHHbix Ha Kapnace 4)opcyHOK no3BOJifleT o6ecneHHTb o;iHopojiHoe pacnpejieJieHHe 
KaneJib ^khjikocth b npocTpaHCTBC, o6pa30BaHHOM noBepxHOcraMH, b mhcthocth ceTKBMH, 
3aKpenjieHHbiMH no oGchm cTopoHaM KapKaca c 3a3opoM. 

BbinojiHCHHe BaiuHTHoro 3KpaHa b bh/ic nojiyKOJibua no3BOJi5ieT orpajaHTb onepaxopa ot 
onacHbix (J)aKTopoB no^apa c ^JpoHxa h c 6oKOBb]x cropoH. B cJiynaHX rymeHHa oco5o onacHbix 
o6T>eKTOB, 3KpaH MOKCT 6biTb BbinojiHCH BH^e orpa^cKHH no nepHMerpy, a raKHce csepxy, 
- orpa)K;ia5! oneparopa c ({jpoHTajibHoii, 6oKOBbix, 3aziHeH cropoH h CBcpxy. PasMeuiCHHe Bcefi 
KOHCTpyKUHH Ha njiaT(})opMe c KOjiecaMH no3BOJi«eT jierKo nepeMemaTb bcio KOHCxpyKUHK), a 
^^Ha6)KeHMe ee npHBO;ioM iiejiaer KOHCTpyKUHK) MoGHJibHOH. 

M3o6peTeHHe noflCHflCTCfl HepTe>KOM, rzie Ha (})Hr. 1 - noKa3aH o6iuhh bujx ycranoBKH b 
crauHOHapHOM BapwaHTe. na 4)Hr.2 - bhjx ycTanoBKH csepxy, na cJ)Hr.3 - 4)parMeHT y3Jia 
pacnbiJieHHfl c (J)opcyHKaMH (SHii A na ^wr, I), na ^urA - bha ycxpoHCTea c6oKy, na (j)Hr.5 - bwx 
ycTpoHCTBa CBepxy c orpa^iieHHeM, pacnoJio)KeHHbiM no nepHMcxpy, na (j)Hr.6 - ycrpoMCTBO, 
CHa5>KeHHoe Ko.necaMH h npHBO/iOM. 

VcrpoHCTBO K jia4)eTHOMy cTBo;iy, jxn^i cosiiaHMfl saiUHTHoro SKpana BKJiiOHaeT Jia(J)eTHbiM 
CTBOJi 1 c HacajiKOM, pacnojio^cHHbiH Ha onope 2, Yseji pacnujieHMa BbinoJiHCH b Bw^ie KapKaca 3 

H3 COOGlUaHDIUHXCH MC^Ziy C06OH Tpy6 4, pacnOJlOKCHHblX B ropH30HTajlbHOM H BepTHKa-HbHOM 

HanpaBJieHH5!x. Tpy6bi 4 CHa5>KeHbi (j)opcyHKaMH 5. B ueHxpajibHOH nacTH KapKaca Bbino/iHCH 
npocM 6 iiJifl o6ecneMeHHfl bo3m6^hoctm nepeMeuiCHHa no sepTHKajiH jia4)eTHoro cxBOJia 1. Flo 
o6eHM CTopoHaM KapKaca 3 c 3a3opoM 3aKpenjieHbi cctkh 7 h 8 (yKasaHo Ha (|)Hr.2 h 4 
. cneuMajibHOH lutphxobkoh, na cJ)Hr.5 h 6 - (})parMeHTajibHO cneuHaJibHofi lurpHXOBKOH, na (j}Hr. 1 - 

CXeMaTHHeCKH BSaWMHO nepnCH/lMKyjlflpHblMH JIHHH^IMH 9 C paSMepOM AMeHKH 3HaHHTejlbHO 

6oJibiuHM^ HCM HcnojibsycTCH peajibHo). B hmjkhch h cpeAHCH nacxflx KapKaca 3 ycTanoBjicHbi 
pojiHKH 10 c KaHaBKaMH Jin5{ nepcMemeHMH ero no iiyroo6pa3HbiM, c pajiHycoM R, HanpaBJiaioiuHM 
^^11 onopbi 2. Jla4)eTHbiM ctboji 1 cHa6>KeH pyKOHTKofi 12. KapKac 3 h3 cooGmaiomHxca MOKjxy 
^IcoGoH Tpy6 4 h saKpenjienHbiMH na hcm cerKaMH 7 h 8 oSpaayiox orHCsaiiXHTHbiH 3KpaH. 

BepTHKajibHa^i ocb BpamcHMfl jia4)eTHoro cTBOjia - Oi CMCineHa b cropony k 3amHTHOMy 
3KpaHy 3, no OTHOuieHHK) k BcpTHKajibHofi OCH caMoro 3KpaHa - O2. CMeiueHne och Oi 
oGecneHHBaer GoJibiiiyio 3aiuHiixeHH0CTb oneparopa jia^exHoro cTSOJia, nosBOJiyia pacno/iaraTbCH 
eMy 6jiH5Ke k KapKacy - 3KpaHy 3. 

Onopa 2, coe^HHeHHafl co ctbojiom L paBMemena na n;iaT(|)opMe 13, KOTopa« cnaG^ena 
KOJiecaMH 14 h ^iBHraxeJicM 15. KapKac - 3auiHTHbiH 3KpaH 3 MO^er pacnojiaraxbCH/npHKpbiBafl 
oneparopa c (j)poHTa h c 6oKOBbix cropon ((j)Hr.2) h mo^ct pasMemarboi no nepHMerpy, orpa^Aa^i 
oneparopa c 4>poHra, c GoKOBbix cropoH, C3aziH h cBepxy (4)Hr.5 h 6). CerKH 7 h 8 3amHrHoro 
3KpaHa 3 Moryr 6birb BbinoJineHbi njierewbiMH hjih nep4)opMpoBaHHbiMH. B cjiynae 
Hcnojib30BaHHfl n;iereHbix ceroK waMerp npoBOJioKH MO»cer 6birb Bbi6paH or OJ mm no 3,0 mm. 
ripoBOJiOKa c AwaMcrpoM Menee 0,1 mm hc Bbi/iep^Hr MCxaHnnecKHx noBpoKzienHH, a npoBOJioKa 
c iiHaMcrpoM 6ojiee 3,0 mm snaMHrejibHO yr^iKCJiaer KOHcrpyKUHio h MCiuaer ManeBpeHHOcrH. 
Pa3Mepbi anecK njierenoH cerKH Bbi6HpaK)r pasHbiMH or 0.3 x 0,3 mm iio 3 x 3 mm b sasHCHMOCTH 
or rojiiuHHb] npoBOJioKH. Hapy>KHa>i or oneparopa cerKa MO^cer 6birb BbinojineHa h3 6ojiee 
rojicroH npoBOJiOKM h c 6oJiee KpynHbiM pa3MepoM 5!MefiKH. 

CerKH Moryr 6birb BbinojiHCHbi h3 npoBOJiOKH oziHHaKOBoro /inaMerpa h c ozinnaKOBbiM 
pa3MepoM JiHeeK. JIjia HsroroBJieHHA cerKH M05Ker 6birb HcnojibsoaaHa jiK)6a5i MeranjiHHecKaa 
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iipOBOJiOKa, HanpHMcp, MeziHa^i, JiarvHHaM hjih H3 cnjiaBa, noJivMCHHoro mctoziom nopomKOBOH 
MCTajinyprHH. KepaMMMecKaH. CexKa mokct 6biTb Bbino/iHCHa m3 ornecTOHKOH njiacTNiaccbi. CeTKa 

MOKCT 6blTb BbinOJlHCHa nep(j)OpHpOBaHHOH HJIH LUTaMnOBaHHOH. 

YcTpoHCTBO paooTaeT cjic;.iyioujHM o6pa30M: b momcht naMana rio>Kapa Bo;ia hjih zipyran 

noKa3aHo) noziaercfl Ha j]a()}eTHb]M ctboji 1 h nepes cMCTCMy ipyb 4 k ^opcyHKaM 5. Jla4)eTHbiH 
CTBOJi noziaer MoinHyio cxpyio Bo/ibi (hjih jxpyroU mchakocth) b onar no>Kapa h, o;iHOBpeMeHHo c 
rioMOUibK) (})opcyHOK 5 >KHAKOCTb pacnbiJiHeTCH b npocTpancTBe MOKAy ccTKaMH 7 h 8. 
PacnbiJiaeMafl c noMOinbio (J)opcyHOK )KMjiKOCTb, napbi, o6pa3yeMbie ot B03;ieHCTBM» TenjiOBoro 
noTOKa no>Kapa Ha pasGpborHBaeMbie KanjiH, cosiiaiOT b mokcctohhom npocTpaHCTse 
napoKanejibHOB03;iyiuHyK) cpejxy, 34)(l)eKTMBHO oTpa^Kaiomyio h norjiomaiomyK) renjiOBbie noTOKH 
or no5Kapa,. hto o6ecneMMBaeT 6e3onacHOCTb pa6oTbi oneparopy jia(})eTHoro cxBOJia. FlpH 3T0M 
coxpaHfleTCfl CHJiy3THafl BHiiHMOCTb o5cTaHOBKH Ha no^ape, 

KpoMe caMOcorjiacoBaHHoro ycHJiCHHH 34)(j)eKTa ocjia5;ieHH5i jenJioBoro noTOKa 
B03M05KHO CFO peryjiHpyeMOC ocjia6jieHHe c noMoiiibio M3BecTHbix cnocoGoB, HcnojibsyioiUHX 
KOMHbioTepHbje CHCTCMbi aBTOMaTHHccKOH pcryjiflUHM. 

no;xo6Ha5i peryjiHUHJi ocymecTBHMa c noMombio ycxaHOBKH nepejx saiUHTHbiM 3KpaHOM 
enjioBbix iiaTHHKOB MK-H3JiyHeHHa co cncKxpajibHbiM ^ManasoHOM, oxBarbiBaiomHM BH^HMyio h 
|pIK-o6jiacTH cncKTpa. 

Bo BpeMfl no^apa HH())opMauH5i nenpepbiBHO CHHTbiaaeTCfl c flaTHHKOS, anajiHSMpyeTCH 
3BM, KOTopaH KoppeKTHpyeT kojimhcctbo 3a/ieHCTBaHHbix paccewBaiomHX oxjia>KAaK)mHH arcHT 
ycTpoHCTB, Hanop >kh;ikocth h kojimmcctbo no;iaBaeMOM b Me>KceTOHHoe npocrpaHCTBO nenbi. 

nozio6Ha« peryjiflUHfl sauxHTHbJx cbohctb 3KpaHa mo^kct ocymecTBJiflTbca rax^e caMHM 
onepaTopoM Jia(J)eTHoro cxBOJia H3BecTHbiMH cnoco5aMH. 

YcraHOBKa sauiHTHoro 3KpaHa 3 wa pojiHKax nosBOJiaeT noBopaHHBarb ero BOKpyr 
aepTHKajibHOH och O2 m ycTanaBJiMBaTb c noMombK) pyMKH 12 b ny^KHOM HanpaBJiCHHH. 

TaK^e c noMombio toh pynKH mo>kho nepeivfemaTb Jia^eTHbift ctboji 1 b 

BepTHKajibHOH njiocKocTH noji Heo6xo;iHMbiM yrjioM OTHOCMTejibHO ropH30HTa jxnn nojDiaHH 
oxjia>KAaK)meH ^h;ikoctm na HeoGxo^HMoe paccTo^HHe. 



Hcnojib30BaHHa» jiHTeparypa. 

1. ripejiBapMTejibHbiH naxeHT Pecny6jiHKH y36eKHCTaH N2 5193, MFIK A 62 C 2/02, 1998 
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2. A c. CCCPXo 1666129, MHK A 62 C 31/00, 1997 r. 

3. ripciiBapHTejibHbiH narcHT PecnySjiwKH YsGeKHCTaH N2 4665, MFIK A 62 C 31/00, 
1997 r.(npoTOTHn). 

4. na>KH JX r*. FanycTOB B.C. Ochobw tcxhhkh pacnb]jiHBaHH» ^KHZiKOCTeft. - M.. Xhmha: 

1984, (256 c.). 

5. Mopo3MDK HD.B. - «06ecneMeHHe 6e3onacHocTH no^KapHbix MaujHH ot B03j3eHCTBH5! 
TenjioBoro oGjiyHCHHa noKapoB necocKjianoB KanejibHoii BOiiaHOH 3amHTOH», - zihcc. Ha 
coHCKaHHC 3BaHHfl K.T.H., BHriTLlI MBJO, PO. M.. 1994. -243 crp. 

6. PoHTMaH M.^. «npOTHBOnO>KapHOe HOpMHpOBaHHC B CTpOHTenbCTBO), M. CTpOHH3ZiaT, 

1985. C. 590. 

7. AjicKcaHApoB E.E., Ctchmmkob r.Jl. «HHCJieHHoe MOiiejiMpoeaHHe KJiHMaTHHecKoro 
3(|)(|)eKTa a3po30JibHoro sarpflSHCHHa aTMOC(j)epbi» JXoKn. AH CCCP, 1985, t. 282, X«6, c.1324- 
1326. 
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OOPMYJIA H30BPETEHM5^ 

1. Cnoco6 oc-na6jieHMfl iioroKa 9HeprHH b bhzic CBera. xenjia h KOHBeKTHBHbix ra30Bbix 
noTOKOB. BK.nioHaioijjnM co3.aawHe 3aBecbJ h3 oxjiayKnafouieH >KH,riKOCTH nyxeM noriaHU nocJicaHefi 

1 eM. H'\ o s'cihizcy K'O'^jiniCi n>*'i CM pcryjiiipveMoro pcjcujhpchh>: i loaepx hOv-j ;-! koh" ciKi a 
oxJia>Kj[iaK)iiiero pearenra c renjioBbiM hjih CBeTOSbiM ootokom, HanpuMep, peryjiMpyeMbiMH 
pa36pbi3rHBaHHeM, pacnbiJieHHCM >KHiiKocTM a^KeKUHefl cncaxbiM rasoM hjih GapGora^KCM. 

2. Cnoco6 non.KoTJiHMaiotuHHca tcm, npH o6pa30BaHHH SoJibuie mcm, o/ihoh 
3aBecbi. Hcnojib3yK)T KOM6HHHpoBaHHyK> nojDiaHy oxjia>KziaK)iiieH >khhkocth. 

3. Cnoco6 non.l m2, OTJiHsaioiUHMCfl tcm, hto, no KpaHHeii Mepe, ojiHy m3 3aBec 
co3AaiOT nyrcM pacnbiJiCHHfl )khzikocth, a nocjieayHDuiHe - no;iaHeH B03;iyiiiH0-MexaHHHecK0H 

HJIH XHMHHeCKOH nCHbl. 

4. YcTpoHCTBO K jia(})eTHOMy CTBOJiy iuia co3;iaHHfl 3amHTHoro 3KpaHa, BKJiioHaiomee 
HacajioK, yseji pacnbiJieHH)i, pa3MeiueHHbiH Ha onope, coeAHHCHHbiM c KopnycoM ctbojib h 
BbinojiHCHHWH B BHjie KapKHca H3 coo6maK)mHxcji Me^ay co6oh Tpy6 c OTsepcTHflMH, 

pa3MemeHHbIX B BCpTHKaJlbHOfi H rOpH30HTaJIbHOH nJIOCKOCTHX, npOCM BbinOilHeHHblH B 

ucHTpajibHOM HacTH KapKaca, b KoxopoM ycraHOBJieH jia<J)eTHbiH ctboji, h cctkm, pasMemeHHbie c 
^3a3opoM no o6eHM cToponaM Kapxaca, oTJiHHaiomeecfl tcm, hto b OTBepcTH>ix Tpy6 KapKaca 
ycTanoBJieHbi (})opcyHKH. 

5. YcTpoHCTBo no n.4, oTJiMHaK)uieec>! tcm, hto cctkh BwnojiHCHbi njiexeHbiMH 
h/hjim nep4)opHpoBaHHbiMH h/hjih uiraMnoBaHHbiMH. 

6. YcTpoHCTBo non. 4h5, oTJTHMaiomeeca tcm, hto cctkh KapKaca BbinojiHCHbi h3 
MaTcpnajioB, nojiyneHMbix mctohom nopoiiiKOBOH MCTanjiyprHH. 

7. YcxpoHCTBO no n.4 h5, OTJinnaiomeecfl tcm, hto cctkh BbinojineHbi h3 
ofHCCTOHKOH njiacTMaccbi. 

8. YcTpoHCTBO no n.4 h5, OTJinnafomeecfl tcm, hto cctkh BbinojiHCHbi h3 mcah. 

9. YcTpoHCTBO no n.4 h5, OTJinnaiomeecH tcm, hto cctkh BbinojiHCHbi H3 JiaTynn. 

1 0. YcTpoHCTBo no n.4 h5, oTJiHHaiomeec« tcm, hto cctkh BbinojiHCHbi h3 ^cjie3a 

(CTaJIH). 

1 1 . YcTpoHCTBO no n.4 m5, OTJinnaioiiieeca tcm, hto cctkh BbinoJiHCHbi h3 
MaTcpHaJia, noKpbixoro MCTajiJiHHecKOH nJicHKOH. 

12. YcTpoHCTBO no n.4 HS^oTJiHHaiomeecfl tcm, hto cctkh BbinojiHCHbi h3 
ouHHKOBaHHoro >KeJie3a. 

13. YcTpoHCTBO no n.4, 5, 6, 8-12, 0TJiHHaK)mecc5i tcm, hto cctkh BbinojiHCHbi h3 
mpoBOJiOKH iinaMCTpoM 0,1- 3,0 mm. 

14. YcTpoiicTBO no n.4- 13, oTJinnaioiueecfl tcm, hto pasMcp ahchkh cctkh pascH 
0J-3,0mm. 

1 5. YcTpoHCTBO non. 4, oTJiHHaiomeeca tcm, hto 3a3op MCMOiy KapKacoM h cctkoh 
paBCH 1 - 200 mm; 

16. YcTpoHCTBO no n.4, OTjiHHaK>meecfl tcm, hto jinaMCTp npoBOJiOKH, MaTcpnaJi 

npOBOJlOKH, paSMCp flHCHKH BHCIUHCH CCTKH, a TaKJKC CaMa CCTKa (nJieTCHHaa HJIH 
ncp4)OpHpOBaHHa^) HilCHTHHHbl COOTBCTCTByiOlUHM XapaKTCpHCTHKaM BHyTpCHHCH CCTKH. 

17. YcTpoHCTBo no n.4, oTJinnaiomeecH tcm, hto iiHaMCTp npoBOJioKH, MaTcpnaji 
npoBOJioKH, pa3Mep ahchkh bhcujhch cctkh, a TaK^e caMa ccTKa (njicTCHHafl hjih 

ncp(J)OpHpOBaHHa5!) OTJIHHHaa OT COOTBCTCTSyiOlUHX xapaKTCpHCTHK BHyrpeHHefi CCTKH, 

HanpHMcp: pasMcpbi hhchkh h ^aMCTp npoBOJiOKH BHCUJHeH cctkh MoryT npcBbiuiaTb pasMcp 

SHCHKH H ZlHaMCTp HpOBOJIOKH BHyTpCHHCH CCTKH. 

1 8. YcTpoHCTBo non.4, OTJiHHaiomcecfl tcm, hto KapKac BbinojiHCH c nepe/iHeH h 
6oKOBbix nacTflx ot jia(j)eTHoro CTBOJia. 

19. YcTpoHCTBO no n.4, oTJinnaiomeeca tcm, hto KapKac BbinojiHCH no nepHMCTpy 
oT Jia(|)eTHOro CTBOJia, BKJiKjnaa, npn hcoOxoahmocth, noji h hotojiok. 

20. YcTpoHCTBo no n.4, oTjinnaiomeecji tcm, hto onopa c KopnycoM CTBOJia 
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pasMeuiena Ha njiaTcj)opMe. KOTopaa CHa6>KeHa KOJiecaMH. 

21. VcTpoHCTBO no n.4. o t ji h m a io uj e e c « tcm. hto CHa&>KCHO npMiiOjiOM. 

11-. > C TpOiiC1"BO J'lw Ij.A. w 'i .'i H '1 h iO iJj c v v )i ^iv, . '-i'. i : pn j^O,j ij ir.i 5 i u.' ii-ic Vi 
MCXaHMHeCKHM HJIH FHApaBJlMHeCKHM HJIM B BH^IC ABMraTCJlfl BHyTpCHHerO CropaHHfl HJIM 

3J1 eKTpH Hec Koro . 
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Cnoco6 ocjia6jieHHfl noTOKa 3HeprHM b BHjie csera. 
Tcn.na h KOHBeKTHBHbix ra30Bbix potokob HM.ycManoBa 
H ycTpoHCTBO K .na(j)eTHOMy cTBO.ny ii.ns co3ZiaHH5i 

'len.ja w KOHBCKTHBHbix rasoBbi.x noiOKOt hm/> cwaHOBa. 

Pe(J)epaT 

M3o6peTeHHe othochtcji k npoTHBono^apHOH rexHHKe, h mo^ct 6biTb Hcnojib30BaHO jxn^ 
3auiHTbi o6opyjiOBaHMfl h Jiio;ieH npH TymeHHH noKapos, paajiejieHH^ oG-beivia 3/iaHHH HascMHbix m 
noii3eMHbix coopy>KeHMM h annaparoB na npoTHBono>KapHbie otcckh, sauxHTbi ot o6pyuieHH5i 
fiOTOJiOHHbix nepeKpbiTHM H jioxajiHsauHH pacnpocTpaHCHMK (j)poHTa ropeHH^ npM KpynHbix 
noHcapax, BJicKyiuHx 3KOJiorHHecKHe 6e/icTBH^. 

3a;xaHeH H3o6peTeHH« flBJiaeTCH pa3pa6oTKa cnoco6a ocjiaGjicHHa noTOKa 3HeprHH b BHiie 
cBCTa, Tenjia h KOHBCKTHBHbix rasoBbix noTOKOB c noBbiLueHHOH 3(|>(])eicTMBHocTbio H p£L3pa6oTKa 
ycTpoficTBa k Jia(})eTHOMy CTBOJiy jxnsi cosjaaHHH 3aiuHTHoro 3KpaHa ot renjiOBOH pajiwauHH c 
iiOBbimeHHOM cTeneHbK) Ha;ie>KHocTH, 6e3onacHoro h y;io6Horo b 3KcnjiyaTauHH h no3BOJiflK>mero 
locymecTBHTb sarnHxy ot cbctoboh pajEiHauHH h KOHseKTMBHbix rasoBbix noTOKOB. 

Cnoco6 BKJiioMaeT co3ZiaHHe 3aBecbi h3 oxjia)icaaioiiieH hchjikocth, KOTopyio pacnbiJisioT b 

npOCTpaHCTBC MOKAy nOBepXHOCT5!MH. ripH 06pa30BaHHH 60JIbUie MCM OilHOH 3aBecbi, HCnOJlb3yiOT 

KOM6HHMpoBaHHyio HOiiaMy oxjia>KjiaiomeH ^h^kocth. Oxmy h3 3aBec cosiiaioT nyrcM 
pacnbiJieHHfl ^hjikocth, a nocjieAyioiiiHe — nojiaHeH Bos^iyiuHo-MexaHHHecKOH hjih XHMHHecKOH 
neHbi. 

YcTpoHCTBo BkJiKDMacT HacanoK, yseji pacnbiJicHMa, h cctkh, pa3MemeHHbie c 3a3opoM no 
o6eHM CTopoHaM KapKaca. B otbcpcthax Tpy6 KapKaca ycTaHOBjiCHbi (j)opcyHKH. 
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Cnocoo ocjiaScHMH noTOKa sHeprMM b BHwe CBexa, 
TeriJia m KOHBeKTWBHbix raaoBbix noTOKOB YcMawoBa m 
ycTpoiicTBO K .nac^eTHOMV cTBOJiy ajih ero ocyuuecTBJieHMJi. 




ABTOPbl: VcMaHOB M.X. A6/ih3mc P.A. Bpyiu/iMHCKMft H.H. 
KacbiMOB KD.y. KonbuioB H.T. JIoGaHOB H.B. 
CaflbiKOB m. Cepe6peHHHKOB E.A. CoGnpoB M. 
Xy^ocB A. A. 



CnocoS ocjia6eHM» noTOKa ^P^niM b bmjic CBCTa. 
renna m KOHseKTHEHbix raaosbix hotokob YcMaHOBa m 
ycrpoMCTBO k Jia<^eTHOMy CTBOJiy fljifl ero ocymecTBJieHMfl. 




a>Hr. 3 



ABTOPbl: YcMaHOB M.X. A6Jifl3MC P.A. BpyuuiMHCKHH H.H. 
KacbiMOB lO.y. KoiibiJioB H.T. JloOaHOB H.B. 
CaqhiKOB LU. CcpeOpcHHMKOB E.A. Co6HpoB M. 
XynocB A.JX. 



Cnoco6 ocjia6eHWH noxoKa sHeprnM b bmac cBCxa, 
reuna n KOHBeKTMBHbix ra30Bbix noTOKOB YcMaHOBa m 

vcTpoHCTBO K JiacjDeTHOMy CTBOJiy jijia ero ocyaiecTBJieHH5i. 




OHr.4 



ABTOPbl: YcMaHOB M.X. A6jih3HC P.A. BpyiujiHHCKMH H.H. 
KacbiMOB lO.y. KonbiJiOB H.T- JIoOhhob H.B. 
CajlblKOB LU. CcpcGpcHHHKOB E,A. Co6MpoB M. 
XyflocB A.fl. 



CnocoO ocjia6eHM5! noTOKa aHeprMH b bm^c CBera, 
Tenjia m KOHBCKTMBHbix raaoBbix hotokob YcMaHOBa m 
ycTpoiiCTBO K Jiac}3eTHOMy ctbojiv flJi^ ero ocymecTBJieHUfl. 




Onr, 5 



ABTOPbl: ycMHHOB M.X. A6jih'jmc P.A. BpyuiJiniicKiiM H.H. 
KacbiMOB lO.y. KoiibiJiOB H.T. Jlo6aHOB H.B. 
CaabiKOB lU. Ccpe6peHHHKOB E.A. CoGnpoB M. 
XyfloeB A.fl. 



Cnoco6 ocjiaSeHMH noTOKa aHCprMM b Bujie CBera, 
Tenjia m KOHBeKTWBHbix ra'iOBbix noTOKoe YcMaHOBa m 
ycTpOHCTBO K jiacj^eTHOMY cTBOJiy flJifl ero ocyujecTB.neHMH. 




<[>Mr. 6 



ABTOPbl: YcMaHOH M.X. AOjihsmc P.A. BpynumiicKiiH H.H. 
KacMMOB KD.y. KonhiJioB H.T. Jlo6aHOB H.B. 
CaxibiKOB LU. Ccpe6peHHMKOB E.A. Co6MpoB M. 
XyAoeB A.fl. 



